Regulation of protein and vesicle trafficking at the apical membrane of epithelial cells.
The characterization of endocytotic and post-endocytotic trafficking pathways at the apical membrane of epithelial cells presents a potential avenue for the identification of targets to modulate the initial stages of absorption and transepithelial transport of macromolecules. In addition, it is becoming increasingly clear that the activity of a number of apical membrane transporters is acutely regulated by vesicular trafficking. The gastric HCl-secreting parietal (oxyntic) cell is a model system to characterize an apical membrane vesicular trafficking pathway and its relationship to the regulation of the function of the gastric proton pump. The subapical tubulovesicular compartment of the parietal cell is highly enriched in the H,K-ATPase and is a key endosomal-like system in the apical membrane recycling pathway. In the process of cataloging the proteins that interact with the H,K-ATPase and tubulovesicles, we have identified novel components that may regulate protein sorting through this compartment and candidate linker proteins between the vesicular trafficking machinery and the cytoskeleton. One protein associated with H,K-ATPase-rich tubulovesicles is the nonreceptor tyrosine kinase c-src, identified by a screen for dynamin-binding proteins. The tyrosine kinase is active, as it can tyrosine-phosphorylate tubulovesicular proteins in vitro. One of the tyrosine-phosphorylated proteins of M(r) 100 kDa may be the H,K-ATPase itself, or a protein in a complex with the H,K-ATPase that is stable to dissociation by nonionic detergents. By virtue of its association with tubulovesicular membranes, c-src may regulate the trafficking and/or activity of the H,K-ATPase. A second protein identified by a screen for dynamin-binding proteins is the protein lasp-1. Lasp-1, through its modular protein structure, may bind to dynamin and to the actin cytoskeleton, thus linking the vesicular trafficking machinery with the cytoskeleton. These two examples illustrate the utility of the parietal cell in the biochemical characterization of components potentially involved in the regulation of apical membrane trafficking pathways.